a b s t r a c t
This data article reports the domestic processed output (DPO), balancing items, and solid waste potential for five major world economies (Australia, China, Germany, Japan, and the United States of America) for the years 1990-2015. The main DPO database assembles data from a number of national and international sources. Linking this with data on domestic material consumption and the calculation of balancing items, we have been able to provide fully balanced inputs and outputs for these five economies. To integrate poor statistics on solid waste, we modelled an additional solid waste potential account based on a stock and flow driven model that estimates solid waste output for the year 2015. These data underlies the research published in "On the importance of linking inputs and outputs in material flow accounts. The Weight of Nations report revisited" (Schandl and Miatto, 2018 
Value of the data
This data article provides a complete dataset on the material outflows of five major world economies. For the first time we can compare the emissions and waste of developed old world countries (Germany and Japan), developed new world countries (Australia and the United States), and developing Asian countries (China) on a per-capita level.
This dataset can be integrated and expanded with other countries in future and offers a valid benchmarking point for monitoring emissions and waste production on a per-capita level, linking to the sustainability efforts outlined by the sustainable development goals (SDGs).
The calculation of the balancing items makes explicit the quantification of the net additions to stock (NAS), which can be compared to empirical calculations to assess the soundness of stock accumulation models.
Disaggregated data on material types reported in the solid waste potential permits the evaluation of the quality of reported solid waste production, offering a clear indication of which sectors are the main contributors to these categories, and links to ongoing discourse on the circularity of the economy.
Data
The composition of the DPO data was made by collecting the comprising elements from a number of national and international sources [2] [3] [4] [5] [6] [7] . These data did not undergo any further processing, since our intention was to assess the availability of data and countries' capabilities to compile DPO data without any modelling or interpolation.
Data on balancing items, both on the input and output sides have been calculated using the economy-wide material flow analysis manual issued by the European Statistical Office Eurostat [8, 9] . The data on material inflows, trade, domestic material consumption (DMC), domestic processed output (DPO), balancing items, and net additions to stock (NAS) are reported in Table 1 -5. Note that these are all yearly flows, and do not refer to a cumulative total. The results shown above can be visually represented as flows that either enter, exit, or are stocked in each economy. The following figures display a graphical representation of the per-capita material balance for years 1990 and 2015 for the five countries in our case study (Figs. 1-5 ). Note that all the figures are in scale with each other, to better give the reader a sense of the total amount of materials used by the average resident of each country. Domestic processed output is comprised of five categories: emissions to air, emissions to land, emissions to water, dissipative use of products, and dissipative losses. Emissions to air are gases emitted into the atmosphere such as carbon dioxide (CO 2 ), methane (CH 4 ), nitrous oxide (N 2 O), et cetera. Note that all these gases are reported in mass terms, and not according to their global warming potential in carbon dioxide equivalent (CO 2 -eq). Emissions to land account for the solid waste reported official statistics on solid waste production. Emissions to water comprise all substances that are released in water. Note that this value considers only substances that are not properly treated in waste water management plants. Dissipative use of products are those materials that are voluntarily used and dispersed in the environment, such as fertilizers, seeds, pesticides, and so on. Dissipative losses refer to products that are unintentionally dispersed into the environment, such as rubber from vehicle tires. The values of the components of the domestic processed output for the countries we analysed are reported in Tables 6-10 .
Experimental design, materials, and methods
To complement and evaluate official statistics on solid waste we developed a model based on domestic material consumption data available in the global material flow database [6] . These data are paired with assumptions on product lifespan, which ends up in a stock and flow model that estimates outflows [10, 11] . The global material flow database covers data from 1970 to 2015, and firstly we attempted to estimate solid waste flows with this data span. While sufficient for most materials, 47 years of data are a short period of time in comparison to building lifespan (especially in western countries). For this reason, we developed a secondary domestic material consumption dataset that starts in 1900, compiled using existing data or projecting flows based on historical GDP data [12] [13] [14] .
We then reran the model with this longer dataset and obtained new results that we compared to the first attempt. We named these two sets of results "short run" (47 years of data) and "long run" (115 years of data). The results are shown in Tables 11 and 12 , respectively.
